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Ncw Scinti.]lntors for Fihcr Optics: Systcm Scnsitivit.y nncl Il:lnclwidt.h ns
a J%nct=i I:jhcr I~Cnj!L’ll,* S. Lutz, L.A. Franks, and .J.hl. I:lournoy, IKGG, lIIC.,
Snntn Unrhara Opcratlons, 130 Robin SIill Roixc!, Golcta, CA 93117, (805) 967-0426, . “
and P.FJ. LyoI~s, University of Californiil, Los Alnmos National Scientific
Laboratory, P.O. Box 1663, Los Al:lmos, Ml 87545.

Scintilltitors have been employed as rutliatioll-t.o-li g]]t convcrtcrr in

plnsma diagnostic c.xpcrjmcnts utiiizing fiber optics,

Until rcccntly, nnnosccond ilJld subnanosmond scintillntors were ilV:lil:lblc

only in the near ultrwiolctm 1 Optical and transmission propc+tics of fjbrr

optics both strongly fnvor ]ongcr wavolcngths. Blorc rcccntly , subna.losccond

scintillators with emission pc:Iks around 480mnm have been rc])ohcd. 2 Dl!vc!lo])mrnt

work pcrforned durinc the past ycnr yiclclcd scvcrti] ncw sci.nt.illntor system:; wj[h

cpission wavclcnfiths more comp:lt.il)ic with fiber optics and rc:;pmsc times j]) the

nanosecond and subn:lnosccond time rc[!ion. OIIC?SCiIltilliltOl’, l)ilSC!Cl011 K(ld[lk lIYC!

414567)3 has an crnission ~luximum nciir 700 nm and il rc~ponsc t.imc (IWIM) of 1.9 IIS.

Anothc~ systcw, bilscd 011 (:ol!lll:lrjl]-540A” h~~ il[l cmissicm nxlxinllul] of 500” IIm tIIICl n

response til..c of 330 ps. A timu-.rcsolvud pl:l~mil jiil:l~ill[! cxpt’rjmnt ~tlL:~c:~~rll]ly
fioldcd 011 nuclear dwicc t’csts ilt tliu 14L!Vildi: Trsl Sitcq’ uljljzcd the lIlue-[:rccn

SCilltilliltOr, l,iqujd A,G ii!i a r:l(liat ioll.-to.-li~!l]t coIIvcrtfRr.

Fi[:urc! 1 ShOWs il C:llClllilt.(!(l ~1.il])ll of SySt[Wl rc:;ponrc time illld dyndmic

riin~c: vcrsilk filler.’ 1Cll[\t II fO~ Otll. lllt!ilStl I’t!lll(!llt :;)’SICIII usin[! lijqllid A. Thc~c ~il](’il.-

lntions nrc biIsd WI cxpcrimcnt:l] IIIL!:ISUI’CIIIC’II I:; Of fluc~r-fil~cr Imndwjdlll illlCl

nttcnu[itjon, pcrformd thlxq;h $()() ,Il(:t(tl.:; of fjl)rr q~tj~~ ‘Thi:; [!l’np!l i% l);l~~’d

011 62 ]Im j!r~l(ll!tl..jll(l(!~ r;hur, l!i dll/kill fjlwr :Illuml:ltiull ilt. 540 11111,l.!i llS/kKl

modnl dispersion, 43(I ps/11111..klll Illilll’1’i:ll dislwrsi[m , ~ X ]0.-16 ,]/J’;Icl f]ll(ll”l!Y. C(!llt

couplinf: cfrjcicllcy into the ~~1’ild(’11.

IillCilrity of ~X~f’j]] ]’iILIS/:; .
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NCWScintilliltor~ for Fihcr Optics: Systcm Sensitivity :lnd Bandwidth as n
=ctioli of’ ~l)cr Iicnuth, S. Lutz, L.A. I’raIIL~J=~fiFlotlrlloy, and P, B. Lyons

.

.

fiber systcm opc~atccl at 700 nm, utiliziq! a prcwiousl. y clcscrjbccl scintillator

basccl upon Kodnk cIyc fl14567. This Calcu]ntiorl js for 62 vw firadc!d index fi~JCr,

6 dl]/kp fih~:r attenuation at 700 nm, 170 ps/nk-km matc!ria] cli5pcrsinn, a

ncfll i~(j 1)1c contribut. icm from fj bcr mod:: 1 h:lmlwj dl. h (>200 hlllz/kIII at 700 run) , and

a fluor cfficj cmcy at 700 nm of 0.43 x I,iqujd A ;It 540 lml.

Expcrimcnta] data on systcm response time and clyn:uni.c range as a fllnction

of fikr lcn~!th wi 11 hc prcscmtcxl for four cli ffcrcnt f] uor - fiber systems. Tn

adcli tion, fluor formulation and response time data sh:Il 1 hc fgivcn.

RM’IH:lu4f:Es

2. P. i]. ],yons, L. Franl:s, and S. LULZ, “’I’IIC llC!VCl (l])lll(!llt .CJf l:ilSt liiqui Cl
Scinti. I l~t OImS for l:jl)(:r 0])1 ~C. Ai)])l i tilt i on:; , “ Sc:hLi Zla Lion Coiothing
ROCCWIL~pl)liminh and dcivc:hI;MIICinL::J 2, Acnclc’mic Prc!ss (19tiCl) . ..

3, Kdnk dyc f1145(17. 4- Cli C~iliIOl;lOtll~ lt!llC:-2-lllCtllyl -6- ]~-~li.lllc:tllylillllillr)slyryl -
411-.]l)’ril,n.

4. liXCitOll (%cmi~:ill :;. Coll]llil].i II-!14(.!t\..1,2,4,5,311,611, 1011.-l.c:t.r:lhytlrti--8-
tri fluCllWmclhyl (1 )l){gl17,[l!Jyrnllr}(!),flil , l-[\ll)(]ll illt)li zill-10-(]]lL*.

6. 2-pht!nyl - 5..(4-lJi~\llt’llyl). 1 ,3,4 UXildi:17.1)l C!, 1! [~/E., ])ltl!; tl!t~il]lll(!ll~ ll)llt ildj L’IIC!,

8 fi/L, in psucxh- cumunc.

7, IJ,n. ],yons, ct ill , 11”1’1111Utj 1 j znt ion of Iiibcr 01}1i L“s i:l R:ldi :It iuli
l)in~nostl,i c:; ,’t pr~:scnttxl nt Fi bcr oj)ti,cs iIml CrImmuii i r:Il i on:; l:xlm:;i i ion)
ChiC!il[\IJJ I 11 i noi:;, 1A):; Al illll~~:iN:Ition:IJ Sri cl)t i rir I,illlo]”il[ (JIo)~l(cIM~rt.
]IA-[]1{-~b- j ~()( (S[’]1[(!lllbCJ” ]!}”/~) .
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Ncw Scintillatois for Fib~r Wits: Systcm Sensitivity nnd Ihntlwidth as a
Function of I:ibcr Lcnj:th, S, Lutz, L,A. h:!nks, J .N. l:lnurnoy, and P.M. Lyons
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